is an open access repository that collects the work of Arts et Métiers ParisTech researchers and makes it freely available over the web where possible.
The paper presents the analysis of the performance and the internal flow behaviour in the vaned diffuser of a 12 radial flow pump using PIV (particles image velocimetry) technique, pressure probe traverses and numerical 
47

I INTRODUCTION
49
Flow behaviour in a radial machine is quite complex and is strongly depending on rotor stator interactions 50 and operating conditions [Adamczyk et al, 1994 , Arndt et al, 1990 , Eisele et al, 1997 . Pavesi et al. [2008] and the details of wake transport across the rotor were tracked in 56 continuously running facilities thanks to laser techniques (Akin et al, 1994 , Eisele et al, 1997 2004, Feng et al ,2007 , Benra et al, 2008 , Wuibaut et al, 2000 , 2006 [Culver et al, 2009 , Petit et al, 2013 2002]
70
-the second aspect concerns the geometrical model. Some geometrical simplifications are currently used.
71
For example, the leakage flows are often neglected. It is obvious that a complex model (fully unsteady, with 72 leakage flows) will be more time consuming but closer to the real physics. The test model corresponds to the so-called SHF pump, working with air, in similarity conditions compared 80 to water, for which several studies have been made [Dazin et al,2008 , 2011 , Cavazzini, 2006 , Cavazzini et al, 81 2009 , 2011 , Wuibaut et al, 2000 , 2006 [Cavazzini , 2006 , Cavazzini et al 2009 and main pump characteristics are given in table 1. This set-up 90 allows the existence of a "positive" leakage flow going into the gap between impeller outlet section and inlet vaned diffuser section which is specific to the experimental set-up. This is due to the fact that the pump 92 outlet corresponds to atmospheric conditions. with already published CFX results [Cavazzini, 2006 , Cavazzini et al, 2009 , 2011 . 
FIG. 1 -good cell FIG. 2 -skewness angle
The quality of the mesh can be evaluated by some parameters like face validity, cell quality, skewness 118 angle…In Star CCM+, the volume mesh is built from the surface mesh which is always a triangular mesh.
119
The quality of this triangular mesh is such that the face validity is equal to 1 for all cells. This means that all The SST k- turbulence model is used.
143
Line probes (9 locations) are plotted as defined in figure 4 in order to obtain all parameters (pressure, total 144 pressure, radial, tangential and axial velocity and velocity magnitude) for 7 different impeller angular positions relative to the diffuser vanes ( Figure 5 , Table 2 ). In this paper, P3 and P7 are the only positions 146 presented and discussed.
147
The convergence criteria are less than 1.e -4
. Maximum values of y+ are around 15, and mainly below 9 in 148 the whole computational domain. A time step, corresponding to an angular rotation of 1°, has been chosen.
149
In this part, fluid leakages are not taken account. [Cavazzini et al, 2009] .
162
IV RESULTS AND COMPARISONS
163
IV.1 Pump performances
164
The numerical, experimental and theoretical performances of the pump are plotted in figure 9. All models 165 give similar pump heads (isentropic, static, total). Furthermore, for the isentropic pump heads, the results are 166 slightly lower than the theoretical curve which has been obtained by Euler non-dimensional approach. This 167 means that both models predict correctly the global behaviour of the flow in the impeller.
168
One can note that the numerical static pressures underestimate the experimental pressure rise, whatever the 169 numerical scheme adopted. This is particularly obvious for Q/Q*>1. At these flow rates, previous studies 170 [Cavazzini, 2006 , Cavazzini et al, 2009 , Wuibaut, 2000 have shown a strong boundary layer detachment at 
